The addition of electrons to a single-cluster compound generally results in cluster opening; conversely, removal of electrons results in cluster closure.
The addition of electrons to a single-cluster compound generally results in cluster opening; conversely, removal of electrons results in cluster closure. 1 In macropolyhedral boron-containing cluster compounds, in which single clusters are fused together, the addition and removal of electrons can, alternatively, result in a respective decrease or increase in the degree of intimacy of the intercluster fusion, rather than the opening or closure of any of the subclusters.
2-4
In the development of macropolyhedral boron cluster chemistry, there is merit in establishing systems in which such differential behaviour may be observed, so that the controlling factors for this differential behaviour may ultimately be defined.
The macropolyhedral metallaborane syn-[(η 5 -C 5 Me 5 )IrB 18 -H 20 ] 1 ( Fig. 1) consists of nido twelve-vertex {IrB 11 } and nido ten-vertex {B 10 } subclusters fused together, with three atoms held in common between the two subclusters (schematic skeletal structures I). 3 In the reaction of compound 1 with 1) . 3 The hydride unit on Ir(9) bridges to B (12) , and the distance Ir(9)-B(12) is bonding at 2.387(11) Å; the three atoms B(7), B(8)and B (12) are held in common between the two subclusters, and the angle Ir Ϫ anion 2 entails the addition of a sulfur vertex to the non-metallated subcluster and the conversion of this non-metal-containing subcluster from nido to arachno (schematics II). 4 The addition of a sulfur atom effectively adds four reducing electrons to the double-cluster system, resulting in a reductive two-electron opening of the non-metallated subcluster from nido to arachno, and a reductive two-electron diminution of intercluster bonding intimacy from three-atomsin-common to a two-atoms-in-common mode.
There is consequent interest in the effect of a single twoelectron reduction: will it result in an individual clusteropening, or in a decrease in intercluster bonding intimacy? In this regard, we now report preliminary results on an interesting complementary behaviour. Specifically, reaction of compound 1 with the two-electron ligand PMe 2 Ph results in addition of the ligand to give a compound of formulation [(C 5 Me 5 )HIrB 18 -H 19 (PHPh 2 )] 3 † (eqn. (1) below). The ligand adds to a boron atom on the cage, and there is a transfer of a boron-bound hydrogen atom onto the iridium centre. The two-electron reduction leaves the nido-decaboranyl ten-vertex cage intact, with the reductive addition occurring now at the metal-containing subcluster, rather than at the metal-free subcluster. It is also apparent that there is a decrease in the intimacy of intercluster fusion, rather than an opening of either of the individual subclusters from nido to arachno. This is manifested in the conversion of the fusion mode from a three-atoms-in-common triangle to a two-atoms-in-common edge, which thereby has the effect of converting the iridium-containing subcluster from twelve-vertex nido (schematics I) to eleven-vertex nido (schematics III).
Thus, PMe 2 Ph (25 µl, 1. 6 The equation for its formation is stoichiometric (eqn. (1)).
The polyhedral cluster structure of 3 ( Fig. 2 and schematics III) is seen to consist of nido eleven-vertex {IrB 10 } and nido ten-vertex {B 10 } subclusters conjoined with a common two- which is based on nido-type eleven-vertex {PtB 10 } and nido ten-vertex {B 10 } subclusters with two boron atoms held in common. In 3, however, instead of a square-planar {PtH-(PMe 2 Ph)} platinum() unit contributing two orbitals and one electron to a simple cluster bonding scheme, this function is fulfilled by the octahedral {IrH(η 5 -C 5 Me 5 )} iridium() unit. It is interesting that the iridium centre does not switch to squareplanar {Ir(η 4 -C 5 HMe 5 )} iridium() for this purpose, in contrast to the observation of a square-planar {Rh(η Although the basic, more open, two-atoms in common, metallaborane structural type of 3 above is again formed (Fig. 3) , compound 4 now exhibits an unusual reductive and degradative combination of two MeNC moieties: it has the carbene ligand, {:C(NHMe) 2 }, rather than a simple MeNC moiety, in the 11-position. The carbene fragment is derived from two MeNC residues with the loss of one carbon atom. The nitrogen-bound hydrogen atoms in the carbene presumably derive from the oxidation of other borane residues, the <50% yield of 4 of being consistent with this. A related reductive/ degradative oligomerisation with loss of carbon has been observed in the reaction of MeNC with the non-metallated macropolyhedral B 18 H 22 : this last reaction results in a formation of a species [B 18 H 20 {:CN 2 Me 2 CHC(NHMe)}], which contains an imidazole-like carbene ligand, now formed from the assembly of three, rather than two, MeNC residues, but (7), and B(9Ј)-B(10Ј) 1.787(6), with other interboron distances between 1.726(6) and 1.823(6) Å for the {IrB 10 } subcluster and between 1.706(6) and 1.809(6) Å for the {B 10 } subcluster. As with compound 3 (Fig. 2) , the hydride unit on Ir (9) is endo-terminal, B(2Ј)-H(2Ј) is exo-terminal, and Ir(9)-B(2Ј) is non-bonding, now at 3.189(4) Å; again, only two atoms, B(7) and B (8) , are held in common between the two sub-clusters, and the angle Ir again with the loss of one carbon atom. 8 In this context also the bis(carbene) species [B 12 H 10 {C(OH) 2 } 2 ] may also be noted.
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Complexes of elements of Main-Group III (i.e. Group 13) with carbenes are rare, 10 as is loss of carbon from isocyanides upon reaction with boron-containing clusters. 
